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SELECTIVE DISPENSING APPARATUS 
TECHNICAL FIELD 

The present invention relates to apparatuses, systems, kits, and methods for conveniently and 
selectively dispensing laundry additive materials from a unit dose package into the drum of a washing 
machine during a predetermined cycle of the washing machine's operation. More particularly, an 
electromechanical dispensing apparatus is associated with a unit dose package and is placed into the 
drum of a washing machine to dispense laundry additive materials from the unit dose package during 
one or more predetermined cycles of the washing machine's operation. 

BACKGROUND OF THE INVENTION 

Consumers have come to expect continually improved performance from washing machines, 
specifically as characterized by increased speed, simplicity, energy efficiency, and cleaning 
effectiveness. One aspect of this improved performance requires the convenient dispensation of the 
proper laundry additive materials into the washing machine in precise quantities and at the correct 
times during the operation of the washing machine. In a conventional washing process, a consumer 
manually measures and introduces laundry additive materials into the drum of a washing machine 
prior to starting the washing machine. This manual introduction of laundry additive materials is time- 
consuming, messy, inaccurate and often requires laundry additive materials to be added at inopportune 
times. 

In addition to the central liquid dispenser integral the drum of some laundry washing 
machines, certain other devices have been disclosed for effecting the automatic dispensation of 
laundry additive materials into the drum of a laundry washing machine. For example, PCT WO 
01/25526 Al discloses a portable, self-contained "smart dosing device" comprising a housing with a 
compartment that is closed by a cover. In response to a measured condition such as acceleration, the 
smart dosing device can, at an appropriate time, dispense laundry additive materials from the 
compartment into the drum of a laundry washing machine. 

However, Applicants perceive a need in the art for a further improved method and device for 
automatically dispensing laundry additive materials into the drum of a laundry washing machine. 
More particularly, such improvements include the substantial elimination of selection, pre-measuring 
and handling of laundry additive materials by a consumer, thereby reducing an operators preparation 
time and increasing the effectiveness of the dispensation. Accordingly, a selective dispensing 
apparatus that can associate a disposable unit dose package is desirable. More particularly, there is a 
need in the art for a single apparatus configured to conveniently, precisely, automatically and 
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In accordance with yet a further aspect of the present invention, a method is disclosed for 
dispensing laundry additive materials into a washing machine having a drum and a plurality of 
operation cycles. This method comprises inserting a unit dose package into a dispensing apparatus, 
wherein the unit dose package comprises a membrane and a tray containing laundry additive materials. 
The dispensing apparatus is placed into the drum along with articles of laundry to be washed, and the 
washing machine is operated such that the dispensing apparatus and the articles of laundry are rotated 
together within the drum. A sensor within the dispensing apparatus detects parameters of the washing 
machine's operation, wherein the parameters are used to determine the occurrence of one or more 
particular operation cycles. Upon occurrence of a predetermined operation cycle of the laundry 
washing machine, the dispensing director selectively opens the membrane. 

In accordance with still a further aspect of the present invention, a kit is disclosed for 
dispensing laundry additive materials into a washing machine having a drum and a plurality of 
operation cycles. The kit comprises a disposable unit dose package including a tray having at least one 
cavity containing laundry additive material. The unit dose package further comprises a membrane 
configured to seal at least a portion of said cavity. The kit also includes a dispensing apparatus 
configured for selective association with said disposable unit dose package, wherein said dispensing 
apparatus comprises a dispensing director and an actuator. The dispensing director comprises a 
dispensing signal generator and a monitor for distinguishing among a plurality of machine operating 
cycles. Said actuator is in communication with said dispensing director and is configured to 
electromechanically open the membrane in response to a dispensing signal, thereby releasing additive 
material(s) from said at least one cavity. 

In accordance with another aspect of the present invention, a system is disclosed for providing 
laundry additive materials to the wash liquor during a predetermined cycle of a fabric laundering 
operation in a drum-containing automatic laundering machine having a plurality of operation cycles. 
The system comprises a disposable unit dose package containing at least one laundry additive material. 
Also included is a dispensing apparatus configured for selective association with said unit dose 
package and for placement within said drum at the beginning of the laundering operation. An actuator 
associated with said dispensing apparatus is configured to electromechanically release said laundry 
additive material from said unit dose package in response to a dispensing signal communicated from a 
dispensing director associated with said dispensing apparatus. The dispensing director is configured to 
monitor operation cycles of the machine and to identify predetermined cycle(s). 
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FIG. 1 is a iron, perspective view depicting a dispensing appmtu. in .cootdance with one 
embodiment of the present invention; 

FIG. 2 is a schematic view depicting certain internal components of the dispensing apparatus 
of FIG. 1; 

FIG. 3 is an enlarged view depicting details of exemplary mechanical components of the 
dispensing apparatus of FIG. 1 ; 

FIG. 4 is a front perspective view depicting another exemplary embodiment of a dispensing 
apparatus in accordance with the present invention; 

FIG. 5 is a front perspective view depicting yet another exemplary embodiment of a 
dispensing apparatus in accordance with the present invention; and 

FIG. 6 is a flow chart depicting one exemplary method of operation of a dicing apparatus 
of the present invention. 
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builders, bleaches, enzymes, bleach and enzyme stabilizers, bleach and enzyme activators, aqueous 
and non-aqueous solvents, pH adjustment and control agents, dispersants, anti-redeposition agents, dye 
transfer inhibitors, preservatives, anti-microbial agents, soil release agents, anti-wrinkle agents, fabric 
softeners and conditioners, chelating agents, suds suppressors, suds boosters, optical brighteners, 
perfumes, pro-perfiimes, dyes, carriers, and combinations thereof. In use, dispensing apparatus 14 
may be placed freely within the drum, attached mechanically to the drum (e.g., with a hook), or be 
permanently incorporated into the drum. 

In an exemplary embodiment of the present invention, dispensing apparatus 14 can be placed 
freely (e.g., unattached) within the drum of a washing machine along with articles of clothing to be 
laundered, or may alternately be configured for mounting or other attachment to the drum. A 
dispensing apparatus in accordance with the present invention can assume a variety of specific 
mechanical configurations. In the embodiment of FIG. 1, dispensing apparatus 14 is illustrated as 
comprising a lower shell 15 containing electromechanical components configured to release one or 
more laundry additive materials from a unit dose package 21. Unit dose package 21 includes a tray 19 
covered by at least one membrane 27. Formed within tray 19 may be a first cavity 28 for containing 
one or more laundry additive materials to be dispensed into the drum. Membrane 27 covers the open 
surface of first cavity 28, such as by adhesive attachment, plastic welding, or by connectors so as to 
prevent premature dispensation of laundry additive materials from first cavity 28. Membrane 27 
would then be supported by tray 19 with sufficient tautness such that membrane 27 may be effectively 
opened by an actuator. 

Other exemplary embodiments of the present invention might involve a tray having up to 
about ten additional cavities, such as illustrated by a second cavity 29 and/or a third cavity 30, wherein 
each additional cavity can be covered by either membrane 27 or other membranes. Multiple cavities 
within the same tray might be advantageously separated by one or more divider column 24 formed in 
tray 19. Divider column 24 as illustrated prevents laundry additive materials within one cavity from 
inadvertently entering another cavity and further provides additional tautness to membrane 27. Any 
cavity within tray 19 may or may not contain laundry additive material(s), and any laundry additive 
materials contained within a cavity may or may not be the same as the laundry additive materials of 
another cavity. 

Tray 19 can be formed from any formable plastic, paper, metal, film, or other material, 
laminate, or combination thereof, capable of maintaining its structural integrity and not adversely 
reacting when subjected to laundry additive materials and the relatively harsh environment present 
within the drum. In an exemplary embodiment, tray 19 may be formed from a thermoplastic or 



WO 2004/044303 



6 



PCTAJS2003/035621 



thermoset plastic. A thermoplastic tray 19 can be manufactured by a conventional plastic injection 
molding or thermoforming process, for example. 

The membranes of the present invention (e.g., membrane 27) can be provided in the form of 
any paper, plastic film, metal foil, composite thereof, laminate or combination thereof, or other 
materiaKs) capable of withstanding and not reacting to laundry additive materials and the relatively 
harsh environment within the drum. In an exemplary embodiment of the present invention, a 
membrane 27 might be formed from polypropylene. Membrane 27 may also be configured to be 
selectively torn, peeled, cut, pierced, cracked or otherwise opened electromechanically when needed. 
Also, membrane 27 might be configured to exhibit a sufficiently low notch tear strength such that a 
knife blade, or other electromechanically driven device can cut or puncture the same on demand to 
effectively open membrane 27. In certain embodiments, portions of the membrane 27 may be reduced 
in strength and/or thickness or may be sufficiently or effectively frangible to facilitate this openmg. In 
other embodiments, portions of membrane 27 can be configured to dissolve or melt when exposed to 
certain fluids or temperatures within the drum, as, for example, would be characteristic of a membrane 
27 formed from polyvinyl chloride. Inexpensive materials and methods of manufacture can be 
selected such that unit dose package 21 is configured to be disposable after a single use. 

In one exemplary embodiment of the present invention, unit dose package 21 may be held 
against or closely adjacent to an opening surface 40 of lower shell 15 by grooves or other connectors 
present on lower shell 15, whereby unit dose package 21 can be physically supported by lower shell 
15 However, if unit dose package 21 is comparable with or larger in size than lower shell 15, umt 
dose package 21 might be configured to physically support lower shell 15. In yet another 
embodiment, as depicted by FIG. 1, for example, an upper shell 17 may be configured to receive and 
retain unit dose package 21 by at least the rim 20 of unit dose package 21. When upper shell 17 and 
lower shell 15 are closed, rim 20 becomes snugly confined between upper shell 17 and lower shell 15 
thereby securing membrane 27 adjacent to opening surface 40. 

In one exemplary embodiment of the present invention as shown in FIG. 1, for example, 
upper shell 17 can include an opening 16 that enables at least a portion (not shown) of the tray 19 to 
protrude through upper shell 17. Opening 16 may be partitioned with skeletal supports (not shown) 
that correspond with one or more divider column(s) 24 in unit dose package 21. Such skeletal 
supports can strengthen an upper shell having such an opening and can enable use of a unit dose 
package having diminished structural rigidity, as such skeletal supports can be configured to enable 
the upper shell to better support the unit dose package against the opening surface of the lower shell. 
In ^ther embodiment . as shown in FIG. 5, for example, upper shell 217 might be substantially 
enclosed by a dome-like top 218 so as to enclose substantially all portions of a unit dose package 221 
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within and/or between upper shell 217 and the lower shell 215. By enclosing the unit dose package 
221, as shown in FIG. 5, for example, unit dose package 221 can be substantially protected from the 
rigors of physical contact with the drum and articles of laundry within the drum. Hence, with such 
protection, unit dose package 221 might be formed from thinner and/or less-expensive materials 
having reduced strength or durability. Although not shown, upper shell 2 1 7 having dome-like top 2 1 8 
may further include one or more interior walls that project between the cavities of the tray and adjacent 
to one or more divider columns of unit dose package 221 when unit dose package 221 is inserted into 
upper shell 217. Such interior walls might help to maintain the membrane adjacent to the opening 
surface 240 and further ensure that unit dose package 221 is properly inserted into upper shell 217 by a 
consumer. 

In the embodiment of FIG. 1, upper shell 17 fastens to lower shell 15 with a first hinge 35 and 
a second hinge 36. The hinges 35 and 36 enable upper shell 17 to pivot open with respect to lower 
shell 15 in order that unit dose package 21 can be inserted into upper shell 17. Upon insertion of unit 
dose package 21, upper shell 17 can be pivoted along hinges 35 and 36 to close against lower shell 15, 
thereby causing membrane 27 to abut opening surface 40. In this exemplary embodiment, a latch 22 
on upper shell 17 engages a catch 23 on lower shell 15 to maintain upper shell 17 closed against lower 
shell 15. In other embodiments of the present invention, one or more hooks, clasps, screws, or other 
fastening devices maintain the engagement of lower shell 15 to upper shell 17, with or without the 
presence of hinges 35 and 36. In alternate embodiments, such as that shown in FIG. 5, lower shell 215 
can be configured to snap or screw together with upper shell 217 without hinges or a catch, such as 
with male threads 237 disposed on upper shell 217 and female threads 239 disposed on lower shell 
215. It should be understood that any arrangement for maintaining a unit dose package in close 
association with a lower shell and its opening surface may equally be employed. 

Regardless of the specific configuration of a lower shell with respect to a unit dose package, 
the lower shell and the upper shell, if present, can be made of any material having sufficient strength 
and chemical resistance to withstand the temperatures, laundry additive materials and turbulence 
present within the drum of a laundry washing machine. Examples of suitable materials include 
polypropylene, polyester, polyethylene terephthalate (PETE), TEFLON, nylon, polyethylene, rubber, 
carbon fiber, aluminum, composites, and a variety of other materials. . Although it is not necessary that 
both the lower shell and upper shell be formed from the same material, both the lower shell and upper 
shell can be formed from polypropylene or polyester. In an exemplary embodiment of the present 
invention, both the lower shell and upper shell can be formed from polypropylene. 

In an embodiment such as shown in FIG. 1, lower shell 15 might be formed with an integral 
outer surface 15A formed of the same material as lower shell 15. Likewise, upper shell 17 might also 
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be formed with an integral outer surface 17A formed ofthe same material as upper shell 17 However, 
in an alternate exemplary embodiment, not depicted in the drawings, outer surfaces ISA and 17A may 
be formed of materials different than those used to form lower shell 15 and upper shell 17, 
respectively. For example, outer surface 15A might comprise rubber even if lower shell 15 comprises 
polypropylene. A rubber outer surface ISA can be connected to a polypropylene lower sheU 15 
tnroughadual-moldingprocess, adhesive, „ B ^.«-^««^^'— 
By having an outer surface formed from a different material than its corresponding shell, a dispensing 
apparatus can exhibit, for example, improved shock resistance, durability, and/or chemical resistance 
while having excellent strength, low weight and economic advantages. 

Regardless of how a unit dose package is held in conjunction with a dispensing apparatus of 
the present invention, the combination ofthe unit dose package and the dispensing apparatus might 
have an effectively neutral buoyancy in use (e.g., buoyancy equivalent to that ofthe wash liquor) to 
prevent the combination from sinking to the bottom or floating to the top of the wash hquor. 
Furthermore, the combination might advantageously be sufficiently small such that it is easy to use 
and the laundering capacity ofthe drum is not significantly reduced thereby. For standard domestic 
sundry applications, the apparatus should be relatively compact, wherein one exemplary compact 
arrangement could involve a combination of a dispensing apparatus and a unit dose package having no 
dimension exceeding about five inches. Furthermore, the combination of me dispensing appa^tus and 
the unit dose package may be sufficiently 

not damaged thereby. In fact, appropriate design might actually allow the dispensing apparatus to 
arguably improve laundering efficacy by assisting in distribution and movement of me Sundry witinn 
the wash liquor. In exemplary embodiments ofthe present invention, as depicted by FIGS 1 and 4, 
for example, the combination of a dispensing apparatus and a unit dose package can be substantially 
disk-shaped. In another exemplary embodiment, as depicted by FIG. 5, for example, the combination 
might be substantially round, but with at least one flattened side to minimize or prevent rolling. 

in use it is generally desirable that opening surface 40 engages membrane 27. In the 
embodiment shown in FIG. 1, for example, one or more spikes 33-34 can be disposed upon opening 
surface 40 and configured to pierce one or more portions of membrane 27 upon closure . of upper shell 
17 with lower shell 15. This piercing can cause laundry additive materials from within one or more 
cavities to exit unit dose package 21, as would be desired for certain detergents, for example. These 
laundry additive materials can be swept by the wash liquor into the drum through one or more 
aperture(s) or vent(s) 25. In this manner, certain laundry additive materials that might normally react 
adversely if premixed in advance, such as some detergents and bleaches, can be simultaneously 
rel eased despite their separate confinement within distinct cavities of tray 19. In certain embodiments, 
a unit dose package might interact with the dispensing apparatus so as to actuate or depress spikes 33- 
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34 or other structure configured to effectively pierce, puncture or open at least a portion of unit dose 
package 21. For example, a dispensing apparatus might include a release mechanism configured to 
detect a notch in the unit dose package. If this notch is detected, the release mechanism can 
mechanically displace one or more of the spikes or other initial opening structure, thereby preventing 
the displaced spike(s) from opening the membrane of the unit dose package. However, if no notch is 
detected, the spikes will remain in position and will accordingly pierce the membrane of the unit dose 
package. Spikes 33-34 may not typically be well suited, however, to dispense fabric softeners because 
the release of fabric softeners into the drum is often preferably delayed until during the last rinse cycle. 
For this reason, a dispensing apparatus in accordance with the present invention might incorporate at 
least one selective actuator configured to effectuate the delayed release of one or more laundry 
additive materials, such as a fabric softener, at the proper subsequent time. 

FIG. 2 depicts an exemplary configuration of certain components of a dispensing apparatus 14 
such as seen in FIG. 1, and as might be disposed at least partially within lower shell 15. The 
components in this example include a circuit board 66, an actuator 56, a power supply 68, a first 
sensor 59, a second sensor 60, an amplifier 76, a dispensing director 74, one or more light-emitting 
diodes 43-45, and a mount 58 along with a plurality of other components as appropriate to accomplish 
the functions described herein. At least a portion of circuit board 66 and its attached components 
might be covered with silicone, epoxy or another composition suitable to seal out moisture and/or 
prevent vibratory damage. Circuit board 66 may additionally include electronic components capable 
of transmitting and receiving data transmission, such as to and from a laundry washing machine or a 
remote laundry washing machine. Examples of such data received by a dispensing apparatus might 
relate to particular cycle information, data input by a consumer and actual machine operating 
conditions (e.g., drum rotation speed for a washing machine application and other information 
measured by the laundry washing machine). Examples of data transmitted from a dispensing 
apparatus might include speeds, inertias, water temperature, and chemical concentrations present 
within the drum. In this manner, a dispensing apparatus can integrate its functionality with that of the 
particular application (e.g., in our examples, a laundry washing machine). 

Power supply 68 provides power to components attached to circuit board 66. In various 
embodiments of the present invention, for example, a power supply 68 might include one or more 
batteries, capacitors, solar cells, inductive energy receivers, kinetic energy generators, fuel cells, or 
other such devices, or combinations thereof. Power supply 68 might comprise a lithium battery 
configured not to be recharged and not to be replaceable by a consumer. Alternatively, the power 
supply might comprise a rechargeable battery and/or a battery capable of removal from the lower shell 
for replacement through a door or other opening (not shown) in the lower shell. In one exemplary 
embodiment, the power supply might comprise a rechargeable battery that can be recharged without 
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being removed from the lower shell, wherein power can be transmitted to the rechargeable battery 
from an external source through, for example, electrical contacts (not shown) disposed on the outer 
surface of the lower shell. 

An exemplary dispensing apparatus for washing machine applications might include at least 
one sensor (59-60) configured to detect parameters from which dispensing director 74 can ascertam 
the current operational cycle of the laundry washing machine (e.g., by sensing spin cycles). For 
example either or both sensors 59 and 60 may be configured to detect inertia to which dispensing 
apparatus 14 is exposed and, for example, can be designed to generate a signal upon expenencmg an 
acceleration exceeding about ten times gravity. An example of such a sensor comprises a spnng 62 
disposed at least partially surrounding a post 64, such that adequate inertia causes the distal end 67 of 
spring 62 to deflect outwardly such that an interior surface of spring 62 contacts post 64, thereby 
forming an electrical connection. In order to ensure accurate operation and sensitivity of such a spnng 
style sensor, the distal end 67 of the spring 62 may include more windings and/or more closely spaced 
windings to "weight" it for precise sensitivity. 

A similar but alternate embodiment of an inertia sensor might include a spring having a distal 
end disposed at least partially within a larger conductive ring, such that the distal end of the spnng 
deflects outwardly into contact with the ring as a result of inertia, thereby facilitating an electncal 
contact closure. Whenever a spring is employed as part of a sensor 59-60 for detecting inertia, the 
specific structure of the spring may be configured such that the spring will sufficiently deflect to 
establish the required electrical connection when a pre-selected inertia is encountered by the 
dispensing apparatus. Relevant aspects of the specific structure of the spring include but are not 
limited to the material forming the spring, the diameter of the wire forming the spring, the prtch of the 
wire forming the spring, and the number of windings concentrated at the distal end of the spnng. 

In an exemplary embodiment of the present invention, sensors 59-60 can be configured to 
detect inertia in all three axes. For example, inertia can be detected along all three axes when two of 
the aforementioned spring-type sensors are mounted to circuit board 66 substantially perpendicularly 
with respect to each other, as depicted in FIG. 2. In this manner, each sensor can detect merua along 
two axes, wherein one measured axis of each sensor can also be measured by the other sensor. For 
example, a first sensor might be configured to detect inertia in both the x and z axes and a second 
sensor might be configured to detect inertia in both the y and z axes, whereby the sensors together 
thereby detect inertia in all three axes. Although each sensor might connect to a respective mput of 
dispensing director 74, in an alternate exemplary embodiment, two or more sensors can be electncally 
connected in parallel into a single input of dispensing director 74. 
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Sensors 59-60 can also be configured to measure ambient characteristics other than the inertia 
to which a dispensing apparatus is exposed. For example, the sensors might be configured to detect 
changes in temperature, pressure, acceleration, frequency, acoustical noise, light, rotational velocity, 
and/or a plurality of other measurable characteristics or operations of a washing machine or other 
mechanism. A dispensing apparatus in accordance with the present invention can similarly have one 
or more sensors, wherein each sensor may or may not be configured to sense an ambient characteristic 
different than that sensed by another sensor. 

In this example, dispensing director 74 might be configured to receive power from power 
supply 68 and to receive signals from sensors 59-60 corresponding to one or more sensed conditions or 
characteristics within the drum. Dispensing director 74 can include a monitor for distinguishing 
among cycles of the washing machine and might further contain a dispensing signal generator for 
controlling dispensation by actuator 56. An exemplary dispensing director can comprise one or more 
electrical components configured as memory, a counter, a timer, and a controller. As shown in the 
washing machine dispenser example of FIG. 2, dispensing director 74 might comprise a single 
electronic component, such as a central processing unit (e.g., a processor) or an application specific 
integrated circuit. Dispensing director 74 might also include an EEPROM, NV-RAM, RAM, or 
another data-storage device. 

With such an arrangement, dispensing director 74 can process the signals received from 
sensors 59-60 and can communicate with actuator 56 in response to those sensor signals in order to 
cause operation of actuator 56. Although such communication between dispensing director 74 and 
actuator 56 may be continuous or substantially continuous, such communication might alternatively be 
periodic, sporadic, and/or only present during periods when actuator operation is desired. Operation of 
actuator 56 in response to signals from sensors 59-60 and/or dispensing director 56 can be immediate, 
or might involve a predetermined time delay, or might require another condition precedent (e.g., 
detection of one or more additional cycles by the sensors) to first be satisfied. Dispensing director 74 
can operate actuator 56 in accordance with a program stored within dispensing director 74 for 
selecting the cycle during which the laundry additive materials will be released from unit dose package 
21. Although the program may be installed into dispensing director 74 by the manufacturer of 
dispensing director 74, the program might alternatively be installed into dispensing director 74 by the 
manufacturer of dispensing apparatus 14. As yet another alternative, the program can be "learned" by 
dispensing director 74 by, for example, monitoring the sensors and recording characteristics of one or 
more operating cycles of a washing machine. Thus in subsequent wash cycles, dispensing director 74 
can then compare the sensor signals with the characteristics stored in the "learned" program to identify 
the most effective time(s) to dispense laundry additive materials from the unit dose package. 
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ft, some .mbodimenft, a consume! ma, also be given the opportunity to install and/or ate .he 
program of dicing director 74. If the consumer is given mis ability, for example, the «wr 
might be permiued to adjust the tin,*) a. which ft. dispensing apparaft. ml,*.., laundry add.«v. 
mal.ri.ls into ft. drum. To MM ftc featams, on. or mom switch., o, pushbuuons (no. shown) 
gray be disposod within taw. shell .5 to accep. a aelecnon by a con,um.r. Alternately, an mfrnted or 
o te data port may be provide, in the .owe, ah.,1 tar reCving or downing programmed 
motions from a computer, peraonrd digiftl aaairtant or omer progmmming tool In still softer 
embodiment diapenaing duortor 74 might W of a program, optfationd aeqnerce or oft* 
dispensing information from an .asocial unit doa. package. For .xtunpl., a disp.na.ng drmoftr 
cou.d associate a bar cod. scanner for mading information (e.g„ W «, quantities, locations, and 
optima. +m times of laundry additive matarials) nop, a bar code lab.! or other idling ,nd,ra 
^ on an associated unit dos. package. As auotaer example, one or more switches or other 
sensors en be .srociatod with tho dispensing dhootor for deftcftrg physicrd, magnetic, «ans.uc«.« 
and/o, „„., rtoftcftbl. cham.«risti.s of . assooiaftd unit dose package, whorem snob ohamotenstioa 
can be indie*,, of a suitable progmm or c, .rational ^» ftr disposing laurrdry addr»v« 
material, from ft. unit dose package. Fo, exnmp,., as mentioned above, tire presence or absence * a 
nolcb to .he mo. dose package could be u«d .0 customiz. ft. dosing regime imp.em.nWl by a 
dispensing director for a particular unit dose package. 

One o, room output sign* torn dispensing director 74 can be oonSgmod ta oontiol the 
operation of nctualor 56, oitire, directly or, for exmnple, through an amplifm, 76 such as a tiansrstor, a 
„lay or an operations! amplifier. Dispensing dhootor 74 might also gene*, ontpn. srgnal, to one o, 
mom tight emitting diodes 43-45 to. for «* hrdicata . a consumer the present - «« 
bartary. opemtion of ft. »»som, Stan., of ft. oounft, andtar operation of tire abator. Andrbl. 
Mb* in.tod.ng beeping nors. -or simulatod spo..h, might rdso be gmmndri by d,sp m 
director 74 as feedback to a consumer. 

In ft. washing machine npplioanon exampl., disposing direotor 74 might adv»tage«usly be 
oonfignted to identify ft. pr«m opomtiomU stat. of ft. Umndry washing manhin. by .valuahng 
signal, ftom sensors 59-60. In an ox.mpl.ry .mbodim.n«, wherein socors 59-60 oomprr» .„«..- 
ling swift*.,, discing dhoetor 74 .an id,nti & ft. operational .yd. of ft. tonndry wastang 
mnchin. based on ft. timing »d dumnon of signal, genemftd by _ 59-60. Fo, .xampl, a 
wi ca, washing maohin. has a plumlity of option,, oyetas, inotoding a. M on, wash cycto, on. 
JL cyC and on. rins. oyoto. Dmftg a wnsh ey.., fte drnm +m and roftfts a. mtotivaly low 

lifted in portion It has iwtar found ftat such bumps and shift, in a washing macton. drum offtn 
.object ft. disp.naing appamton ft aclemtions n«ring forty urn., gravity. Each subsftnu.1 (eg.. 



WO 2004/044303 



PCT/US2003/035621 



13 

exceeding ten times gravity) bump or shift of the dispensing apparatus causes one or both of the 
inertia-sensing sensors 59-60 to momentarily close. Hence, during a wash cycle, when the drum 
slowly rotates and agitates its contents, the dispensing apparatus bounces around within the drum and 
its sensors 59-60 resultantly generate a rapid succession of short pulses that can be received by 
dispensing director 74. 

When the laundry washing machine enters a spin cycle, however, the drum rotates rapidly for 
an extended period thereby causing the dispensing apparatus to remain in a substantially constant or 
fixed location within the rotating drum. This rapid rotation generally subjects the dispensing apparatus 
to an extended radial acceleration sufficient to close sensors 59-60 (e.g., ten times gravity) essentially 
continuously until the rapid rotation of the drum ceases. Hence, during a spin cycle, sensors 59-60 
effectively remain closed for a relatively long period of time, resulting in a substantially continuous 
signal to dispensing director 74. Accordingly, dispensing director 74 can determine whether the 
laundry washing machine is conducting a wash cycle or a spin cycle by evaluating the nature of the 
signal(s) received from sensors 59-60. In this example, dispensing director 74 can identify a wash 
cycle from a plurality of short pulses from one or more inertia sensors, and can identify a spin cycle 
from a relatively long (e.g., greater than about twenty seconds) and continuous pulse from such 
sensor(s). Because a rinse cycle can immediately follow a spin cycle, dispensing director 74 in this 
example can identify a rinse cycle by the completion of a detected spin cycle. In an application of the 
invention comprising temperature sensors, the dispensing director can also identify a rinse cycle by the 
relatively cooler temperature within the drum versus the higher temperatures present during warm or 
hot water wash cycles. In another embodiment, the sensors might comprise one or more microphones, 
and the dispensing director might distinguish a rinse cycle from a wash cycle by the distinctive noises 
associated with each cycle as detected by the microphone(s). 

In one illustrative embodiment as shown in FIGS. 1-3, opening surface 40 can comprise a 
blade opening 38 through which a blade 42 selectively projects into unit dose package 21. As best 
seen in FIG. 3, in this example blade 42 connects to flywheel 48 by a bolt 70 or other similar 
connecting device such that blade 42 can swivel freely around bolt 70 upon rotation of flywheel 48. 
As seen in FIG. 2, flywheel 48 can be driven by a shaft 41, wherein shaft 41 can be coupled to an 
actuator 56 (e.g., a motor) through a seal 50 and a spacer 52. Actuator 56 may be conveniently 
connected to circuit board 66 with a mount 58 or other connection arrangement. The distal end of 
shaft 41 (opposite actuator 56) is shown as being received in a shaft support 46. When flywheel 48 is 
rotated by the motor, centrifugal force can cause blade 42 to project outwardly from flywheel 48 
through blade opening 38 and into membrane 27, thereby causing the laundry additive materials to be 
released from at least one cavity 19 of unit dose package 21. Although shaft 41, flywheel 48, blade 
42, bolt 70, and shaft support 46 may be exposed to the wash liquor, seal 50 and the internal cavity 
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54 prevent -he wash U,uor from ***** « *- * » «»* — * "° W " ""*! " 
md aU otor **M cnmpon.nte -«- — embodiment, -> 50 

an 0*, or otor dynamic «l arrangement *W ° f "» *-" 

exposed to «h« wash liquor can be formed from 0.. . more materials to, w», no. be .dvarad, 
affeced by to luundey addiaive nteterhd* or b, to reMvely h«ah environment present wttbnt the 
dmm Examples of such materials include steinkas ste.1, composites and/oa a variety o pUaucs. 
Hence rtof. 41, flywheel 48, blade 42, bolt 70, u well . any sews, hinges, latches, and/or other 
tadwaae of dispensing apparatus 14 to. .nigh, be situated fbr poasibl. cotntmtmcarion wtda dte wash 
Uquor con ainulariy be formed from such materia,*. B!.d. 42, for .trample, msgh. . formed 

from ceranuc, glass, saloon, qusrtz, aluminum, carbon fiber, or another suitebly rigid matenal. 

b another exempt embodiment of to f*m invend^ as depicted in FIG. 4, . dispensing 
apparatus ,14 can comprise a lower toll .25 having an opening aorfi.ee 140 and an upwarehy 

.46 might be a knife .42 diapoaed upward., and configured te pierce to membran. of una, 
dose p«*.ge .2. In an upper sh.ll 1 .7 wh» Art 141 routes rotating member 146 over a firs Ham or 
Mine .50. On. o, more addiriona. inclines, auch as . e*ond inclin. 152, a third Indian. 54 and a 
fourth incline (no, ahowat), may alao b. pream, upon opening surface 140 „ caurs. vert... dufleotton 
upon rorahonof ehaft .41 of rotating rtremtar 146 mi «. knife *. aganstporuona of*. m.mbran. 

te . cavity .28, a *eond envity .29, . Mi cavity 130, and . fourth cavity .3., wheretn each of the 

cavities can be separated by one or more divider columna (eg., 124). 

m „„= axamplrny .mbodtmenr of the present invention, knife 142 may b. raatencd to rotating 

member .46 by means of a fastener 149, snob as an adhesive, meuhanioal fastening mean., nvet, 

p last te wdd, or some otoe artaohman. — • Convey, rotering member .46 and kntf. ,42 .... . 

Lgrally formed from to m nteterial and/or manufectered as a aingl. oomponan. from mult.pl. 
mare! A tab or ahiald ,48 ma, alao he provided » .ffeohv=,y covor knife .42 under carta™ 
circumstance to thereby prevent irtedvarten. access » knife ,42 and/or te prevmd punchmng of to 
membrane » an inopportune fin*. In an exempt embodiment, shaft .4, can paaa toough a se^ 
,„„, shown) adjacent ,0 plate .32. The aaal cam prevon, wash liquor from reachmg to uncut. bt«d 
(not S hown)andtoacatetor(..g.,.moto,)that drives shaft 141 (also not shown). 

y« m .tor exemplary «nbodimont aa depicted by FIG. 5, a diapenaing apparatus 214 cam 
Mud. an opening surfed. 240 and nan compria. upwardly dofloenng arm. 242-245 havtng 
upatending ahnrp edges or ridged 246-249 (eg, having a U-ahapo, configured * sel.criv.ly reteaa. 
Id, addiriv. materia,, from a unit dose package 22,. More apeeihcoUy, opentng surto. 240 can 
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be configured adjacent to the membrane of unit dose package 221 when the upper shell 217 containing 
unit dose package 221 is closed against a lower shell 215. Opening surface 240 includes at least one 
window 238 through which a first arm 242 extends. In a more exemplary embodiment of the present 
invention, a plurality of arms, such as a second arm 243, a third arm 244, and a fourth arm 245 can be 
configured to selectively extend through respective windows in opening surface 240. Beneath arms 
242-245 might be a rotary wheel 256 that can be rotatably coupled to a shaft 241 . 

Rotary wheel 256 can include a raised projection or cam surface 250 that can be configured to 
selectively cause one or more arms 242-245 to deflect as projection 250 passes beneath each of arms 
242-245. Each arm 242-245 may be fitted with a ridge 246-249, respectively, configured to fracture, 
open, pierce or tear the membrane of unit dose package 221 when its corresponding arm 242-245 is 
deflected. In operation, shaft 241 can selectively rotate rotary wheel 256, causing projection 250 to 
deflect first arm 242 having first ridge 246 through window 238 and against and/or into the membrane 
of unit dose package 221, thereby releasing laundry additive materials from at least one cavity of the 
tray of the unit dose package 221 and, in this example, through vents 225 and 226 into the drum In an 
exemplary embodiment, shaft 241 can pass through a seal (not shown) adjacent to rotary wheel 256. 
The seal can prevent wash liquor from reaching the circuit board (not shown) and the actuator (e.g., a 
motor) that drives shaft 241 (also not shown). 

Other and different electromechanical arrangements can be incorporated within a dispensing 
apparatus of the present invention to selectively pierce, cut, tear, peel or otherwise open the membrane 
covering one or more cavities of a unit dose package as needed. For example, the dispensing 
apparatus might incorporate an actuator that comprises an electrically actuated piston configured to 
pierce or otherwise open the membrane. As another example, the actuator might comprise a heater or 
a laser configured to melt or burn an opening in the membrane of a unit dose package. In still further 
embodiments, a spring associated with a mechanical actuator can be compressed under human force. 
Upon compression, the spring can be locked into position by a low-power electromechanical actuator. 
When power is applied to the low-power electromechanical actuator in response to a signal from the 
dispensing director, the low-power electromechanical actuator releases the force stored in the spring, 
thus enabling a mechanical actuator to pierce or otherwise open the membrane. In still another 
example, the actuator could alternatively comprise a motor or mechanical arrangement operatively 
configured to peel a portion (e.g., a draw string or a zip string) of a membrane, thereby enabling 
laundry additive materials to be dispensed from a unit dose package. Essentially unlimited additional 
configurations of actuators) are available for incorporation within the present invention to facilitate 
the opening of the membrane, as can be understood by those skilled in the art It should also be 
understood that a dispensing apparatus may include a plurality of actuators wherein each respective 
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actuator can be configured to open a specific portion of the membrane corresponding to one or more 
cavities within the tray upon actuation by the dispensing director. 

A dispensing apparatus of the present invention, such as that depicted in FIGS. 1-3 for 
example, can operate in accordance with the exemplary flowchart as depicted by FIG. 6. In that 
^ted example, it is desired that fabric softener be released during the last rinse cycle of a laundry 
washing process involving a washing machine. The process starts (step 80) by acquiring dispensmg 
apparatus 14 manufactured in accordance with the teachings of the present invention. If a target cycle 
number (e.g., the predetermined cycle of the laundering operation wherein one or more laundry 
additive materials are to be released by an actuator) is not already stored within dispensing apparatus 
14 the user might provide the target cycle number to the dispensing apparatus by appropriately 
depressing a pushbutton, providing infrared data, otherwise entering data to the dispensing director or 
providing a bar code or another instructional characteristic of the unit dose package detecfible by the 
dispensing apparatus (step 81). Upper shell 17 can separate from or open relative to lower shell 15 
^.»^«Itdo-p^21o«b.l-^<^««**iW---Ill7. Vi^^ljc-lh- 
be closed against lower shell 15. A counter within dispensing director 74 may then be reset (at 84), for 
example, automatically upon closure of an electrical switch which can occur when upper shell 17 
closes with lower shell 15. That reset might alternatively be implemented manually by the user by 
way of a reset button or switch. Still alternately, a timer within dispensing director 74 can reset the 
counter automatically after a certain period of inactivity at sensors 59-60. 

Dispensing apparatus 14 can then be placed into the washing machine (step 86) by a 
consumer, after which the operation of the laundry washing machine may be initiated. Sensors 59-60 
in lower shell 15 of dispensing apparatus 14 detect (at 88) when high levels of inertia are encountered 
by dispensing apparatus 14. In other words, as discussed above, when dispensing apparatus 14 ,s 
bumped, spun rapidly, or otherwise subject to high amounts of inertia, first sensor 59 and/or second 
sensor 60 send one or more signals to the dispensing director 74. The signal(s) generated by sensors 
59-60 can endure until the high-inertia event ceases (step 90). Dispensing director 74 then measures 
the total substantially continuous time that one or both sensors remain closed (step 92). If the total 
time is less than a predetermined time (e.g., about ten or twenty seconds for an exemplary washing 
machine application, or alternatively, a time sufficient to distinguish a full spin cycle from any other 
cycle), dispensing director 74 might then take no further action except to continue monitoring sensors 
59-60 for additional high-inertia events (88). If the switch remains closed for a period exceedmg the 
predetermined time, dispensing director 74 then increments its counter by one (step 96). Dispensing 
director 74 can then compare the counter's value to a predetermined value (step 98), wherein the 
predetermined value can be set by the program within the dispensing director. The predetermmed 
value for example, can be set to equal the total number of full spin cycles to be implemented by the 
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washing machine upon a load of laundry before the last rinse cycle begins. If the counter does not 
equal the target cycle number, dispensing director 74 can implement a delay (step 100) before again 
monitoring for additional spin cycles (at step 88). This delay can be selected to ensure that one cycle 
(e.g., the most recently detected spin cycle) has ended or has sufficiently progressed before the 
dispensing director begins monitoring for another cycle (e.g., the next spin cycle). Accordingly, the 
delay can prevent the dispensing director from counting a single cycle multiple times. Hence, in one 
embodiment, the delay might last for the presumed remaining duration of the current spin cycle (e.g., 
about five minutes), or perhaps longer. 

If the counter equals the target cycle number (e.g., the target spin cycle has been detected), 
dispensing director 74 might delay for a predetermined period (step 99). This predetermined period 
can extend, for example, until the last rinse cycle begins (e.g., until the current spin cycle is finished or 
perhaps until fresh water is thereafter introduced into the drum). For an exemplary washing machine 
application, this delay might equal about two minutes. After the delay at step 99, dispensing director 
74 then activates amplifier 76 which applies power from power supply 68 to actuator 56 in order to 
cause actuator 56 to operate until the membrane is opened (e.g., for about two seconds for the 
exemplary washing machine example) (step 102), thereby opening membrane 27 of unit dose package 
21. When membrane 27 of unit dose package 21 is opened by operation of actuator 56, the laundry 
additive materials contained within the one or more opened cavity of unit dose package 21 may flow 
into the drum (e.g., through one or more vent 25) (step 102). After dispensing laundry additive 
materials, the operational cycle eventually ends and dispensing apparatus 14 can be removed from the 
laundry washing machine (step 104). Upper shell 17 can then be separated from or opened relative to 
lower shell 15 and the empty unit dose package 21 can be removed (step 106) from dispensing 
apparatus 14 thereby completing (at 108) the process. The timing implemented in certain of the above 
steps by dispensing director 74 can be different for each application of the dispensing apparatus and 
may depend upon, for example, the duration of each cycle, the time expended between cycles, other 
aspects of the laundry washing machine, and the configuration of the actuator. 

A dispensing apparatus as herein described can also be provided to consumers as part of a kit 
or a system, wherein such a kit or system might also include one or more varieties of unit dose 
packages. As mentioned above, it is to be understood that the dispensing director can additionally or 
alternatively be configured to identify and/or distinguish between any one or more of the operational 
cycles of, for example, a washing machine, including but not limited one or more wash, rinse and/or 
spin cycles. Furthermore, a dispensing apparatus can be configured to dispense virtually any 
combination of products from virtually any combination of cavities in virtually any sequence during 
the operation of the washing machine or other apparatus. For example, an exemplary dispensing 
apparatus for use in washing machines might be provided with a unit dose package having five cavities 
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or chambers, wherein the first cavity containing detergent can be pierced by a spike upon closure of 
the top and bottom shells of the dispensing apparatus. The second cavity may then be opened by an 
actuator during the first wash cycle so as to release bleach into the drum. The third cavity might then 
be opened by the actuator when the first rinse cycle is started so as to release a further additive, such as 
a stain removal agent. During the last rinse cycle, the actuator can open the fourth and fifth cavit.es 
thereby releasing a fabric softener and a fragrance, respectively. In a similar manner, a dispensmg 
apparatus of the present invention can be configured to dispense virtually any combination of (e.g., 
laundry additive) materials in virtually any sequence. 

Although the foregoing description relates primarily to placement of the dispensing apparatus 
within the drum of a laundry washing machine, such as a residential or commercial front-loading or 
top-loading washing machine, it should be understood that the dispensing apparatus can also 
effectively function in other environments, including, for example, dishwashing machines or clothes 
dryers Of course, in such other environments, the specific nature of the sensors and the parameters 
being sensed will vary. Likewise, the types of products dispensed and the dispensation algorithms can 
also vary substantially from those described above with respect to the use of the dispensing apparatus 
within a laundry washing machine. 

The foregoing description of exemplary embodiments and examples of the invention has been 
presented for purposes of illustration and description. It is not intended to be exhaustive or to limit the 
invention to the forms described. Numerous modifications are possible in light of the above teachmgs. 
Some of those modifications have been discussed, and others will be understood by those skilled in the 
art The embodiments were chosen and described in order to best illustrate the principles of the 
invention and various embodiments as are suited the particular use contemplated. It is hereby intended 
that the scope of the invention be defined by the claims appended hereto. 



WO 2004/044303 



19 



PCT/US2003/035621 



What is claimed is: 

1 . A dispensing apparatus for use with a replaceable unit dose package, said dispensing apparatus 
characterized in that it has at least one cavity sealed by. a membrane, the at least one cavity 
containing additive materials to be dispensed and said dispensing apparatus for use in a machine, 
the machine having a plurality of cycles, said dispensing apparatus comprising: 

a dispensing director comprising a dispensing signal generator and a monitor for 
distinguishing among a plurality of machine operating cycles; and 

an actuator in communication with said dispensing director and configured to 
electromechanically open the membrane in response to a dispensing signal, thereby releasing 
additive materials from said at least one cavity. 

2. The dispensing apparatus of claim 1 wherein the dispensing director includes logic for. 
generating dispensing signals following at least one initial machine operating cycle. 

3. The dispensing apparatus of claim 2 wherein the dispensing signals are delayed until one of the 
following times: a predetermined machine operating cycle; or until the completion of a plurality 
of machine operating cycles. 

4. The dispensing apparatus of claim 2 wherein said plurality of machine operating cycles include 
a plurality of rinse cycles and wherein said logic is configured to release laundry additive 
materials during the last of said plurality of rinse cycles. 

5. The dispensing apparatus of claim 1 further comprising at least one sensor associated with the 
sensing director, wherein said sensor preferably comprises a switch, and said switch preferably 
detects inertia, and said inertia-detecting switch preferably comprises a coiled spring having a free 
end at least partially surrounding a post displaced within the spring along the spring's longitudinal 
axis. 

6. The dispensing apparatus of claim 5 wherein the at least one sensor comprises two switches 
oriented effectively perpendicularly to one another. 

7. The dispensing apparatus of claim 5 wherein the dispensing director comprises a processor, 
and said processor is preferably configured by programming to identify spin cycles based upon 
signals received from the at least one sensor. 
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8. A disposable unit dose package for use in a washing machine and with a dispensing apparatus 
having a dispensing director and an electromechanical actuator in communication with said 
dispensing director, said disposable unit dose package characterized in that it comprises: 

a tray configured to readily interface with the dispensing apparatus, wherein the tray 
comprises at least one cavity containing laundry additive materials; and 

a membrane configured to seal at least a portion of said at least one cavity and to remain 
closed until opened by said actuator. 

9. A method of dispensing laundry additive materials into a washing machine having a drum and 
a plurality of operation cycles, the method characterized in that it comprises the steps of: 

inserting a unit dose package into a dispensing apparatus, the unit dose package 
comprising a membrane and a tray containing laundry additive materials; 

placing the dispensing apparatus into the drum along with articles of laundry to be 
washed; 

operating the washing machine, such that the dispensing apparatus and the articles of 
laundry are rotated together within the drum; 

detecting by a sensor within the dispensing apparatus parameters of the washing 
machine's operation, wherein the parameters are used to determine the occurrence of one or more 
particular cycles; and 

upon occurrence of a predetermined operation cycle of the laundry washing machine, the 
dispensing director selectively opening the membrane. 

10. A kit for dispensing laundry additive materials into a washing machine having a drum and a 
plurality of operation cycles, the kit characterized in that it comprises: 

a disposable unit dose package comprising a tray having at least one cavity containing 
laundry additive material and further comprising a membrane configured to seal at least a portion 
ofsaid cavity; and 

a dispensing apparatus configured for selective association with said disposable unit dose 
package, said dispensing apparatus comprising a dispensing director and an actuator, said 
dispensing director comprising a dispensing signal generator and a monitor for distinguishing 
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among a plurality of machine operating cycles, and said actuator in communication with said 
dispensing director and configured to electromechanically open the membrane in response to a 
dispensing signal, thereby releasing additive material from said at least one cavity. 

11. A system for providing laundry additive materials to the wash liquor during a predetermined 
cycle of a fabric laundering operation in a drum-containing automatic laundering machine having 
a plurality of operation cycles, the system characterized in that it comprises: 

a disposable unit dose package containing at least one laundry additive material; 

a dispensing apparatus configured for selective association with said unit dose package 
and for placement within said drum at the beginning of the laundering operation; and 

an actuator associated with said dispensing apparatus and configured to 
electromechanically release said laundry additive material from said unit dose package in 
response to a dispensing signal communicated from a dispensing director associated with said 
dispensing apparatus, wherein said dispensing director is configured to monitor said operation 
cycles and to identify said predetermined cycle, wherein said predetermined cycle preferably 
comprises a rinse cycle. 
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